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, COMPOSITION OF I..l1'lUS Of Cl::lll::AI.. YOIIJ.GI';S AS RI::I..A'I'I::I) TO TliTANY 1N CA'l"l'l..£ i

; V.R. IJlIlullan and 11.1:. Hayulnd and 1>,1,. CruncH
; , UllivcrsLty of N~vnda-ltello 89557 and

1
I USI>A-AltS Klillberly, Iduilo 83341

and Itilaca, New York 14853
,I '

, . Sunullary ! tilc primtlry CIiUSt! of tl!ttlny (1I01111I,1n ~t at., 1983:1). ,
, ~ "ill!He cond it Lona ilypoular,ncBelnlll, and ilypllca lc~mla, .

i I Forage BanlplcR w~re co1lcctl!d frolll mixed winter; :do lIot alwtlYIl rcfll!ct low di,otary Intllkell "f tlll!lIu ~. : wlll!:1t any rye (Triticuln l1estivulII I.o_anu Sccall!
I cations, but Play bc illduccd by iligll Inttlkl!H of

i cereale L,) pastures, from Uecember tllrough April various 0lctabo1ites inc1udlnr, lipids and tilcir :
! 'at El Reno, Ok1alloma, wlli1e tiley were grazeu by 32 i degrauation prouucts wil1cil limit the absorption;. 'lnature cows to determine if the concentrations and; of Ca and Mg froUi tile digestive tr:lct. !

: :speciation of naturally occurring lIi!:her fatty acids I ! :
: :(IIFA) in foragc were related to tile inciuence of :! Tile I'urpose of thiH study WEIR to identify tile
i tetany. Forage samples were analyzed for N, K, ';lipid coolposition of cereal for:lges saolp1ed during

I I
aconitic acid, total lipids and total and individual, the gr~zing period and to rc1ated lipid fractLons

. 'Cll to C18:J 11FA. Total "FA alld 11piu va1ucs were land otiler Uletobolitea to the occurr~"ce of tctony in .
; ,high in the very immature forage, but these values; ,cattleo

; decreased as the winter season progressed. In early I ;
.. 'March, these values increased sharply coinciding with, ' Experimental Procedure

: Irapid forage growth and were near maximum on the day: i
: 1(19 March) wilen tetany occurrcd in five cows. Forage, J "IIirty-two prellnant Anglls or lIereford bucf cows
i N concentrations were also m.1ximuol on that day and' '(nvcrn~e lIl~e 10.2 yr. rrulilc 8 to IS yr) wcrr place!1- ,
, , . '
! 'then ueclineu rapld1y wlth tllne. A positive 'on tllruc II-1m ptlHtureA (rcplLcntus) In 1)l!CUOHIUr JY79,

i 'correlation (P <.05) occurred between forage N, total I at tllu Southwcsterll J.ivclltock. and Y"rnllc Itesearch
I !liPidS, HfA, K, aconitic acid, and C18:3, A ncg- : Station, El Iluno, Ok1aIl0In:1. "ill!sC pastures were:

ative correlation (P<.05) occurred between total i sceded to hard-red winter whcat lInd rye the preceding, ,, \liPidS allY Cl8:2 and C16; IIfA and C18:2, and bctwcl!n i S,'ptl!lIlu~r. "lIc forlll..e W:IA approxLm:lt~ly 10 CUI 1111:11
, C18:J and C111:2 and C16. Aconitic acid and K wcre i wllun saoll,lll1!: was initiatcd in I>l~cculber. "wo foragc

, I !also negativcly corre13ted with C16 and C18:2. i :samplell weillhlng approximately 750 g (wct Wclllht)
, :Linolenic (C18:3) was the predominant fatty acid I .were collected from ellch pasturc by clipp1ng randoUi :.' 1(62 perccnt), Collowed by pulm1tlc (CJ.6 at 15 per- .1>1antH tu 11 1.5 CHI IItul.b lc ilell:ilt lit ult"rvlI J H or ,

'cent) and linoleic (C18:2 at 10 pcrcent). Othcr ! :10 days ill I)ecculber, 14 dllYIi In January find j'uuruary
!fatty acius (C12, 14, 16:1, 18 and 18:1) constituted i . 'and 7 dllYA in Murch I1nd AI'ril. 001" Rnlnp1" wn..

j ! the remaining 13 percent. The fatty acid compos i- I :freeze-dricd while thc second saloplc was ovcn-drled ~
: tion was similar to tlmt reporteu in otllcr J;ramineoe' ;at 6SC. l>ried s3mples were ~round tllrouJ;1I n 1-0110 ;
! ,forages. It was concludeu that tho naturally, :stainless steel scrccn and stored for analysIs. i
! ~occurring IIFA could be a factor in tt!tany of ! Oven-dried samples were used for N, K and acon1tic

Igrazing aniDIals. i acid OImlysLs willie tile freeze-dried salllv1es wl!re !

I ' used for liVid dcterulinations.
I I ,: Keywords: Iligher fatty acids, linolenic acid, !:

! 'palolitic acid, linoleic acid, nitrogen, aconitic j ; Tile lipids were extrtlcted frolo tile freezc-drled
; ,acid, potasslum, cereal forages, tetany I lipids plnnt slJnlples by the olcthod of fulch ct 01. (1957)
. I land aliCjllot wall dried for totnl 1ip1ds. Allother I

Introduction ; :a1iquot was uscd for the pr"pnration of 1I1"thy1-
i : estcrs of tile fatty {Icids (Mason OIId W:1111!r, 1964), ' ,.. Tetany in tho Innturl' grnzinl; ruininnnt is tilc , mId tiles'~ w,'re dctGroli~~ed on n, l'"rkLn-I,:lm('r 990
; clinical manifestation of a var lcty of intcra.:ting I gns cilrlllll:ltos;r/lpil. Iutal IlloA wur,! de\:urillilll:u by ; I

. ~ ~cvents of both plant and anim.1l origin that Play '; the method of Molloy ct Ill. (1974). '

, 'result in the deatll of tllo animal. Ilypomagnescmio ! !
I !i8 the most consistent synlptoDI of this anomaly : 'rile analysis, of variance, r"llrC!sALon III,d
! '(Fontenot 1979. Littll!dikc et 01., 1981). Ilowevcr, .correlation lJI,a1yaili were calculated on a Cybcr 730I ., ,

both plssma Hg and Ca may be low at times and with I computer systl!m according to the SPSS computer pack-
! j"wllcat pasturo poisoning" severe hypocalcemia is ~ ,age of Nic et a1. (1975).

, T. ; , lleaultll and Ulscul;sion \

~ ,1Contribution froln the Nevad.1 A~ri. Exp. Sta. Reno; : The teolper.1ture, precipitation, accUDlulative; Nevadn in co-opcratiun with USU,\-AIlS, Killiberly, 1d ; jP1alit !'.rowtil and I'crcent foral:e dry olnttl!r iA sllnwn I

, nd Ithaca, N.Y, : in fil~ure 1. YlVl! COWH developcd tetllny on d:lY 105
fAPpreciation is extended to A.C. Mathers for Nand: ,of tile study. Tile lipid content of tile f"rage was
~ an;!ly~is. ,high initially, decreascd durinr, tile wintcr pcr10d

Dept. Anin\o11 Sc1ence, Univ. of Nevada lteno 89557. I ; (Uec. to Murch) OIId rose to a lII:lxi'OUm near tile tiole

14USLJA-ARS Slluke It1ver Cunservatiun Iwsearcil Culltl!r, ;of tetullY (Mar. i9) th"n dccreas,'d to thl! end uC .
Kimberly, II> 83341. : the study. Since total 1il'lds rl!preRcnt a colliposlte
(USLJA-AItS Soil, Plant and ('utrition Laboratory, ,of vnr1ouR cntitLcH IIlId tlleir lev"l in plmlt tlAllul!. lthnca, N.Y. 14853 : is related to otller ol,'tliboliteA, tile Interrc1at1ons

tlention of a trade name does not constitute a of tot:ll lipids, lipid fractions, nitrogcn .'1nd re-
'recoounendation for use by the USDA or State Agri. : lated coolponets wert! evaluated (fil;. 2). Tile pattern
Exp. Sta. uf IlfA alld totlll ]11>Lu8 wall sullililr. Tllc corrl!Llltlun

, .
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,":':,! 'w'[:~~:.,.- ,- ~:~~':'82' b~'tw~cn tlll,se Colnl'°II~lllN (tllb1c 1). i. Llt~rnlliru Citl.'-tt \

; ~

I Alt11OUg11 N, total 1il'ills slId III'A all pcllkcd at the I !
time of tetany, the N content of the forage plants !Barta, /I.L. 1975. llighcr fatty acill contcllt of

8 I r~malncd rclativcly COn/ltQllt, but hl'lll, ulltil I' UJrUIIl'N 11/4 IIrfl'ctl!1I hy HI','c1uA IIlIll hy lIitrugull
Fcbruary (day 63) wllclI it WIle apprcciab1y lowcr, 111111 jlutallHiunl fertilizatioll. <:rup Sci.

I Thcreafter it increased until tile time of tetany I 15:169-171.

I ; and then decreased rapidly thereafter. ;. I .Bollnwn,V.I{., F.P, Ilorn, R.T. LLtt1cdlkc, J.G. lIurst
; I Thc il1t~rre1ation of total lipids, lipid i 'alld I). l;riffin. 1983a. Wlleat paliture 1,01110n-
, ', I fractions and nitrogen is shown in table 1. The: ing II. Tissue compositioll of cattle grazillr,
I I correlation of the N contellt of the forage al1d t: cereal for3~es as related to tetallY. J. /\111m.

.: " total lipids and IIr/l was .63 nlld .59, respectively. ' Sci. 57:1364-1373.

I ~Iaylsnd et Ill. (1976) regressell IIfA concelltrntion
I ag3inst N concentration of sever31 different forages Bollman, V.R., F.P lIorn, 8./1. Stewart, /I.C. ~13thers. I Rlld f~ulld that the slope varied fronl 8.4 to 24.5 ;" IIlId D.L. Grul,e/l. 19831>. Wllcat p,"Mturl! 1,01sun- '

, ~Ieq ""A/kg for eAch pcrcentagc of N. In the:! illl~ I. An cvnlulltioll of corcnl pnHtllrC'fI aH
,: current study this rate wns 50 nleq/kg which wns re13ted to tetany in beef COW8. J. Allim. Sci.

I, similar to the value of 46 meq/kg reportcd for Dlixed 57:1352-1363.
: forages in the Nether13nds (Kemp et a1. 1966). 1'he
i I plants ill the study of Maylallll et al. (1976) wore I Folch, J., M. l.ecM nnd G.II. Sll'RlIl! StnnL~y. J957.
: I grown under growth chanllJer conditions wllile the A lIilllple Dlethod fur the isolatiull lilid I,ur-

other Itullies involved field-grown fornges. May1alld , ification of totnl J.ipidR from 3nimal tissuca.
let al. (1976) Su&gcsted that the difference in rate i; J. lIiol. Ch~.u. 226:497-509.. : ot illcrcasc with N Dlay have reflcctcd the IIcl~ree , . .

, ' I: of light saturation of the pla\1ts unllcr &rowil1g con- I Fontellot, J.I'. 1979. Alll111n1 \1utritLon aH1'('cts (If'
, ditions. nay lcn~th, teDlperatlire or otllcr factors I I r,rllHR tctnllY. P.51-52. In V.V. Ht'I,lIlg nnll

roilY also lIave attr1butell to till! rellucell roHI,ollHe i n.l.. Grllllcll (l!u). (;rIlHH '\'~aIlY. Alliur. Soc.

Iunder growth chamber conditions. Otllcr studies,' Ai:ron. Spcc. Pub1., No. 35. ~ladison, Wisc.
, ' i

: (iJurta, 1955: Molloy et a1., 1974) rcportell i\1ter- i, '
mediate values for field-grown (orngc. lIowever, i j Garton, G.A. 1960. l'atty ncill cumpositio'\1 uf till!
when sequelltial snmp1cs wC'rc takon fronl thc Hallie i': Iii' Ldfl of pasture &rass~s. Natura 187:

i forage in this 8tudy tile relationship was not as ! 511-512.
high (r-.59: ~wyland et 01., 1976: .63 to .96). I I. lIigh forngc N hns beell consistently aMsociated with j KClllP, A., W.iJ. Diojs Dlld E. Kluvers. 1966. 1I1flo.- '

, hypom3gnescmia 3nd tetnny in grazing ruminnnts but I i ellcc of higher f3tty 3cids 011 thc uvail3bllity
8 ' when exogenous N is fed or sdministered to experi-! ( of msr.ncsium in milking cows. Neth. J. Agri. : !

mcntalanima1s, it has no cffect 011 magnesium i Sci. 14:290-295.1 I .
nbsorption (Scll and Fontenot, 19S0). IliKhly , :

related components such as lipids or lipid (ruct.lunM: ' 'Litt1clILkl'. R.T., J.W. YOUII!.: nl1u i).C. IIcLt7,. ]981. :

h t ff t I COlllmon metabolic diseascs of cattle: ketosis, I

may ave a grea er e ec . : milk fever, &rnS/l tctany nnd dowllcr cow
The pattcrns of thc illdividu,.,l fntty Acids in! colilplex. J. lJairy Sci. 64:1465-1482. :

, relation to the time of tetany in cattle diffcr. '

, i (fi .3). Linolenic acid (C1S:3) is the predoluinant' ,MaBon, M.E., nnd G.R. W311cr. 1964. niDll!thc,xy- I

. f g i _' i tl 1 t f r It I ! propane illdllced trnnscBterification of fats and: ntty lIC u prescllt n IC wlca -rye 0 age. S '

,
i f 52" t 72" f tl tt 1 j oils in prel,aration of IIletllyl cAters for ,

conccntrat on rnnges ronl ,. 0 .. 0 IC 0 a I ..

, 111' "

/1 b i Ii I d i D I. d t tl tlm f ; I gas chrOllllltograpllic nnalYllis. Anal. Ch{'lII.
. ' e ng I g I ur ng eCCllluer an a Ie CO!: 36:583-586.- : tetany. Tllcse vaiucs are sirnilnr to tllose of 59 I ! I

to 75% reportcd for C1S:3 by ~Inyland ct al. ~1976)., ; MIl lallil lI.f. L.F. Mollo Dlld 'r.w. Col.l1(!. 1976. lt is posltlvely corrc1atcd with pcrcent N, Il~A, : ~ y ',. ' y . . :

;
i i i _' K d t 1 li id ( 33 61 " llibhcr fatty ncill COllljlOsitlol1 of ll1ullllturc

, acon t c ac u, an ota p R r-. to. ':" table 1 anll 3) but ncgatively rolntcd to p31ulitic i r forngeB as n~fected by N fertilization. Agron,
, ., J, 68:979-982.

acid (r--.75). Linoleic ncid (C1S:2) is negativc1y: ,
! corre1atell to totnl lipids (r--.48), ncollitic acid i .(-.45), K (-.3S) anlllinolcnic acid (-.58). I iMaynard, L.A" J.K. wos1i, F. llin~z and It.G. WlIr.,er.

A iti id d K t ti f tl 1 t r \ 1979. /lnillln,l Nutritioll (7th t:I>.) McGraw-1li11
COli c nc an concen rn ons 0 IC P an a e .. k " N Y kI 11 I 1. d ( : uuo ~o., ew or . :

related to tetany RS we as t lese I pi s lIolllllan : .
: et a1., 1983b). Linolenic acid is the predonlinant' : Moll L F " J G11 T W C li d /I Jid f Ii id (f 2) I I oy,.., u. trnp,. . 00 c an ..

ac in cereal orage P s ig. . It con- I ;

, ,
i b 62. f th t t 1 f id ( bl ' Metson. 1974 Degrlldntion of highcr fntty ,

st tutcs II out.. 0 eon atty nc s ta s; I :
3) P 1 i i id (14 7. ) d li 1 i i _I' acills ill pcrennla1 ryo-graBfI alld whllC clover.

.3mtCQC ...11\1 noencacu ,. fill ' 1 d J 'L' d(10 4.) I d i id 1' 1 3 id ' 0 ow 111\ ury IIg an storage. . Scl. .00
; . .. are t Ie next om nant ac s. Icse lIC s: I A ri. 25:595-606.
. lIccount for 87 percent of the fatty acids in the f! g

ilNnature cereal forllge. The other fntty acida, I ;12 14 16 ' 1 lS d lS ' l 11 i 1 I : Nie, N.II., II.C. llill, J.G. Jellk1l1s, K. Steillbremlcr

C, , ., lIn "co ect vc y account. d i) II n 1975 S i i 1 k ff 13% f 1 f i _' (fi 3) :' an. urent. ." t3t st ca p3C age or
or 0 tIe lItty ac uS g. . ' , 1 (2 ' ) ' . the socin /lciellccs lid 1"lJ. McGr3w-lliil Book

I ' Co. New York.Since lipids lire rnpldly hydrolyzed in ti,e I '
rumen to their constituent fatty acids and glycerol S 11 J I' d J P F t t 1980 "I ' i8 e , .. an .. on eno . . rOl,ncS UID
(~\ayn8rd et sl., 1979), tile fatty scills arc free i A t l N t itl N t ' l 1 I" II I 111'"'" ur 011.01 ..'et,u

I to form B03pB witl.in the digestive trnct of tile !lost I ' i t A W t lJ ' \ 1 I 5(J"'-"I ' ngruu (!II H HHn. CB l!H r U IIl!R owa ~u;).8n1nl31s thd thus conlplcx Mg nnd Co frolll thc diet. '

: Slncl' futty acid/l are not ahsorbf'd in tIle runlen, a

: mOlx1mum opportunity exists for this 1,11C'110nICn3 to
uccur.
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Fig. 1. The temperature, precipitation, Fig. J. The fatty acid coDlpollition of the lipids

.. accum\Jlation plant growth and perccnt forage of illlmaturc ccrcnl forllgell liS Telnted to tillle and
; dry a,attcT of experil11ental pnstures. tho occurrence of tctany in cattle
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UAV&. Fig. 2. Thc lIigllcr fatty ncidR, totnl lipltls
anti nitrogen content of inUnDture cercal forag£'s
as related to time and the occurrence of tetany

in cattle.
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